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N. Bryce [2] 3. We assume in this section that/? T |G|. Let G p be a Sylow/7-subgroup of G. Then C G (G P ) = G p xV p .lf V p has / conjugate classes in the group N G (G P ) then G has / blocks of defect 1. Let t denote the number of conjugate classes of elements of order p in G. To each of the / /^-blocks B a (p) of defect 1 there corresponds a certain multiple t a of t, where t a \p -\, such that B a (p) has (p -l)ft a characters £" which are /^-conjugate only to themselves and one exceptional family of t a pconjugate characters. THEOREM 
([2]. Theorem 11). For the block B^p), we have t t = t. The degrees z^ of the characters £" of BAjp) satisfy:
(2.1) z^ = dp = ±l(modp), l g / i^( a = (2), (5), (7), and (9) above, for w 23 a r e not possible. The impossibility of cases (4) and (8) N. Bryce [4] ters with representative / 6 . Since G has elements of order 2 • 11, 3 • 11 and 7 -1 1 , the possible degrees for the non-exceptional characters are 11) Then the degrees in B 1 (23) n 2^(11) are 1 and 160, and so ^( l ) = 160. Applying theorem 2.2 to 2?i(ll) n -Si (5) Thus \C G (Sn)\ = 2 4 • 3 • 7 • 11, and so f n = 1 and 1^(11) consists of 10 non-exceptional characters whose possible degrees are given by Table I . But then the only character which could lie in the principal 23-block and the principal 11-block is the principal character which is impossible.
Using similar arguments cases (4), (6) and (8) We have determined 16 characters of G, the sum of squares of degrees is (10200960-64009). Further, the degrees of the remaining characters must be divisible by both 23 and 11. However (11 • 23) 2 = 64009, so G has only one more character and that is of degree 253 = 11-23. 
It is thus clear there are two 7-blocks of defect 1, and hence two conjugate classes of 7-regular elements of C G (S 7 ) in N G (S 7 ). Further since \N G (S 7 )/C G (S 7 )\ = 3, \N G (S 7 )
\ has the following possible orders, 2 7 • 3 • 7, 2 4 • 3 • 7 and 2 • 3 • 7, but only when \N G (S 7 )\ = 2 -3 -7 , are there the required two classes of 7-regular elements. Finally, there is only one 3-block of defect 2 and so a Sylow 3-subgroup is self centralizing.
Conclusion
The group G has 17 conjugate classes and we have so far determined 16 of them, as is shown in the table below.°r N. Bryce [6] There is at least one class of involutions, and at least one class of elements of order 3 with one class to be determined. By Sylow theorems, the order of the normaliser of a Sylow 3-subgroup of G is either 2 2 3 2 or 2 4 • 3 2 , and consequently a Sylow 3-subgroup is elementary abelian. Suppose G has two classes of elements of order 3. Let R be a Sylow 3-subgroup of G. We know that R is self centralising and that \N G 
Let t be the involution in the normaliser of a Sylow 7-subgroup G 1 of G, and consider the centraliser of t in G, C G (t). It follows immediately that N G (G 7 ) <= C G (t).
Since G has no elements of order 2 • 23, 2 • 11, or 2 • 5, then C G (t) has order T • 3" • 7, where a ^ 7 and J? ^ 2. We know that G has only one class of involutions, and because \C G (t) : N G (G 7 )\ = l(mod 7), the order of
Suppose the group C G (t) is soluble. Let G 2 be a Sylow 2-subgroup of G which is contained in C = C G (t). Let O 2 (C) be the maximal normal subgroup of 2-power order in C. Then the factor group C/O 2 (C) is soluble. Let TV be a minimal normal subgroup of C/O 2 (C). Then TV has order 7 and so O 2 (C) = G 2 . But then C G (t) is 2-closed and so by a result of Suzuki ( [5] , p. 466). G is one of known list of finite simple groups. However, none of these have the order 10, 200, 960, a contradiction.
Hence we conclude that C G {t) = C is insoluble. Write E = O 2 (C). Because we must have \C/E: TV C/£ (G 7 )| = l(mod 7) where G 7 is a Sylow 7-subgroup in C/E, we have \E\ = 2 or 16.
Suppose we have \E\ = 2. Since 2 6 • 3 • 7 is not the order of any simple group,
C/E contains a normal subgroup. Let N be a minimal normal subgroup of C/E, then N is either elementary abelian or a direct product of isomorphic simple groups. Clearly N cannot be an elementary abelian 2-group. Further, N cannot be of order 3 for then G would have elements of order 21, and N cannot be of order 7 for this would imply that |7V G ( Let F* be a Sylow 2-subgroup of C G (Q) which contains <f, z> and suppose by way of contradiction that <?, z> < F* has a subgroup F x which contains <?, z> properly and \F t : </, z>| = 2. Since F t does not lie in C, F x is contained in C G (z) or in C G {tz) and so |C C(Z) (g) > 2 2 • 3 or |C C(/z) (e)| > 2 2 • 3. But G has only one class of involutions and so this is impossible. Hence C G (Q) has order 
2-subgroup T of G is an extension of an elementary abelian group E of order 16 by a group H, H S PSL(2, 7). Further the centre of T is cyclic.
It now follows from a result of Janko [8] that G s M 2 3 .
